Molecular characterization of two anthranilate synthase alpha subunit genes in Camptotheca acuminata.
The potent anticancer and antiviral compound camptothecin (CPT) is a monoterpene indole alkaloid produced by Camptotheca acuminata. In order to investigate the biosynthetic pathway of CPT, we studied the early indole pathway, a junction between primary and secondary metabolism, which generates tryptophan for both protein synthesis and indole alkaloid production. We cloned and characterized the alpha subunit of anthranilate synthase (ASA) from Camptotheca (designated CaASA), catalyzing the first committed reaction of the indole pathway. CaASA is encoded by a highly conserved gene family in Camptotheca. The two CaASA genes are differentially regulated. The level of CaASA2 is constitutively low in Camptotheca and was found mainly in the reproductive tissues in transgenic tobacco plants carrying the CaASA2 promoter and beta-glucuronidase gene fusion. CaASA1 was detected to varying degrees in all Camptotheca organs examined and transiently induced to a higher level during seedling development. The spatial and developmental regulation of CaASA1 paralleled that of the previously characterized Camptotheca gene encoding the beta subunit of tryptophan synthase as well as the accumulation of CPT. These data suggest that CaASA1, rather than CaASA2, is responsible for synthesizing precursors for CPT biosynthesis in Camptotheca and that the early indole pathway and CPT biosynthesis are coordinately regulated.